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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a sheet finish- 
ing apparatus which receives sheets delivered from an 
image forming apparatus or the like, and reverses the 
sheets by a reversing means. 

[0002] Conventionally, in the case where a sheet 
(hereinafter, also called a recording sheet) on which an 
image has been formed by an image forming apparatus 
such as a copier, printer, or the like, is successively de- 
livered and stacked with an image facing upward, initial- 
ly the first page sheet is delivered when an original is 
recorded from the first page, and the sheets are succes- 
sively delivered in page order, and therefore the second 
page recording sheet is delivered on the first page re- 
cording sheet. Accordingly, the page order of the record- 
ing sheets is disordered, and it takes a long time to finish 
the sheets so that the sheets are aligned in page order. 
Accordingly, a recording sheet reversing device is pro- 
vided by which the sheets are successively delivered 
with the image facing downward and aligned in page or- 
der, by reversing the recording sheet delivered from the 
image forming apparatus by a reversing means. 
[0003] As the recording sheet reversing device, Jap- 
anese Patent Publication Open to Public Inspection 
Nos. 267260/1991, 750/1993, 70018/1993, 
53252/1996, 85662/1996, 85663/1996, etc., are dis- 
closed. 

[0004] A guide slot is provided to insert the leading 
edge of the recording sheet, conveyed by a conveying 
roller after the recording sheet has been delivered from 
the image forming apparatus, into a drum-like formed 
recording sheet reversing means, and the recording 
sheet reversing means is reversed after the leading 
edge of the delivered recording sheet has been inserted 
into the guide slot. 

[0005] For example, Japanese Patent Publication 
Open to Public Inspection No. 267260/1991 is struc- 
tured such that a guide slot is formed on a reversing disk 
body; the recording sheet is conveyed by a conveying 
roller pair; and the leading edge of the recording sheet 
is inserted into the guide slot. When the recording sheet 
is inserted, the reversing disk body is stopped, however, 
when the leading edge of the recording sheet is inserted 
into the narrow guide slot, it can not be smoothly insert- 
ed if the leading edge of the recording sheet has any 
curve or bend. 

[0006] The guide slot is formed into a long curve along 
the reversing disk body. In a thin recording sheet, there 
is a case where, because it has a smaller stiffness, it is 
bent on the way, and can not be inserted to a predeter- 
mined depth. In this case, because the recording sheet 
is held by the guide slot, the recording sheet is dropped 
out of the guide slot when the reversing disk body is re- 
versed, and a recording sheet reversing operation can 
not be smoothly carried out. Specifically, when the re- 



versing operation is carried out at a higher speed, a 
provability becomes higher in which the recording sheet 
is dropped out of the guide slot, and the reversing oper- 
ation can not efficiently be carried out. Reversely, in the 
5 case of the thick recording sheet with high stiffness, 
there is a problem in which it can hardly be inserted into 
the guide slot. 

[0007] Further, Japanese Patent Publication Open to 
Public Inspection No. 53252/1996 is structured such 

10 that a long receiving slot is provided to insert the record- 
ing sheet into a disk unit which is reversing-operated; 
and the leading edge of the recording sheet is inserted 
into the disk unit and the sheet is reversely conveyed. 
Next, when the disk unit is rotated and a reciprocating 

15 boss member is moved to a lower position, it is dropped 
downward by gravity, and presses the recording sheet 
in the receiving slot. In this structure also, because the 
leading edge of the recording sheet is inserted into the 
long receiving slot, in also the case of the thin recording 

20 sheet, in the same manner as described above, the 
sheet is bent on the way due to the lower stiffness of the 
recording sheet, or reversely, in the case of the thick re- 
cording sheet with higher stiffness, the recording sheet 
is hardly inserted into the guide slot, which are prob- 

25 lems. Further, in the reciprocating boss member to hold 
the recording sheet in the receiving slot, the recording 
sheet inserted into the receiving slot of the disk unit is 
not held when the reciprocating boss member is not 
moved to the lower position, and during the reverse con- 

30 veyance, the recording sheet is only inserted simply into 
the receiving slot, and thereby the recording sheet is 
easily dropped out of the receiving slot. 
[0008] A further recording sheet reversing device, 
considered to represent the closest prior art, is shown 

35 in United States Patent No. US-A-5026036. This revers- 
ing device is formed by a rotating drum having gripping 
means able to selectively close and open to grip and 
release a recording sheet and arranged to rotate at a 
constant speed to reverse the recording sheet. 

40 [0009] Another recording sheet reversing device is 
shown in United States Patent No. US-A-5261655. This 
receiving device is formed by a rotating drum having re- 
cording sheet receiving slots and arranged to rotate at 
a constant speed to reverse the recording sheet. 

45 

Summary of the Invention 

[0010] The present invention is specifically consid- 
ered to solve the above problems. That is, the object of 

50 the present invention is to securely hold the recording 
sheet by the sheet reversing means and reversely con- 
vey the sheet, even when a condition of curvature or 
thickness of the leading edge of the recording sheet is 
different. Further object is to securely reverse the re- 

55 cording sheet even when the size of the recording sheet 
is different. 

[001 1] The object of the present invention is attained 
by a sheet finishing apparatus for receiving a sheet on 
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which an image has been formed by an image forming 
apparatus and for ejecting the sheet after a front side 
thereof is reversed, the sheet finishing apparatus com- 
prising: 

(a) a sheet conveying means for conveying the 
sheet fed from the image forming apparatus down- 
stream; 

(b) a sheet reversing means for receiving the sheet 
conveyed by the sheet conveying means, and for 
reversing the front side of the sheet by rotation; 

(c) a sheet stopping means for blocking a leading 
edge portion of the sheet to be stopped at a position 
where the front side of t sheet is reversed by rotating 
the sheet reversing means; 

(d) a sheet stacking means for stacking the sheet 
separated from the sheet reversing means by a fur- 
ther rotation of the sheet reversing means after the 
leading edge portion of the sheet is blocked by the 
sheet stopping means; and characterised by further 
comprising 

(e) a control means for controlling the sheet con- 
veying means and te sheet reversing means, 

wherein after the control means drives the sheet 
conveying means and the sheet reversing means sub- 
stantially at a same first conveyance speed to convey 
the leading edge portion of te sheet, when a conveyance 
angle of the sheet reversing means reaches a predeter- 
mined rotation angle, the control means controls the 
sheet conveying means and the sheet reversing means 
to increase conveyance linear speeds thereof, and then 
drives the sheet conveying means at a second convey- 
ance speed higher than the first conveyance speed, 
while driving the sheet reversing means at the first con- 
veyance speed, thereby a trailing portion of the sheet is 
conveyed to form a buckle of the sheet due to a differ- 
ence in conveyance speed between the sheet reversing 
means and the sheet conveying means so that the sheet 
is separated from the sheet reversing means when the 
sheet is reversed. 

[0012] Preferred embodiments of the invention are 
disclosed in claims 2-30. 

Brief Description of the Drawings 

[0013] 

Figure 1 is a front view in which a sheet finishing 
apparatus of the present invention is connected to 
an image forming apparatus. 
Fig. 2 is a perspective view showing an outline 
structure of the sheet finishing apparatus of the 
present invention. 



Fig. 3 is a side view of the sheet finishing apparatus 
of the present invention. 

Fig. 4 is a front view showing a sheet reversing drum 
of the sheet finishing apparatus of the present in- 
5 vention. 

Fig. 5 is a front view showing a sheet reversing drum 
of the sheet finishing apparatus of the present in- 
vention. 

Fig. 6 is a front view showing an operation se- 
quence of a sheet reversing drum of the sheet fin- 
ishing apparatus of the present invention. 
Fig. 7 is a front view showing the next operation se- 
quence of a sheet reversing drum of the sheet fin- 
ishing apparatus of the present invention. 
Fig. 8 is a front view showing the next operation se- 
quence of a sheet reversing drum of the sheet fin- 
ishing apparatus of the present invention. 
Fig. 9 is a control block diagram showing the control 
of the sheet finishing apparatus of the present in- 
vention. 

Fig. 10 is a time chart showing the control of the 
sheet finishing apparatus of the present invention. 
Fig. 11 is a flow chart showing the control of the 
sheet finishing apparatus of the present invention. 
Fig. 12 is a view showing the sheet conveyance 
path from an image forming section to a reverse 
sheet delivery tray. 

Fig. 13 is a sectional view under the sheet receiving 
condition of the sheet finishing apparatus shown in 
Fig. 12. 

Fig. 14 is a sectional view under the sheet reversing 
condition of the sheet finishing apparatus shown in 
Fig. 12. 

Fig. 1 5 is a sectional view of a reversing drum in the 
sheet finishing apparatus shown in Fig. 12. 
Fig. 16 is a time chart showing operations of the re- 
versing drum, a conveying roller, etc., at the time of 
reverse conveyance of a small sized sheet 
Fig. 17 is a time chart showing operations of the re- 
versing drum and the conveying roller, at the time 
of reverse conveyance of a middle sized sheet 
Fig. 18 is a time chart showing operations of the re- 
versing drum and a conveying roller, at the time of 
reverse conveyance of a large sized sheet. 
Fig. 19 is a view showing the sheet conveyance 
condition before reversing. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0014] Fig. 1 is a front view in which an image forming 
apparatus 100 such as a copier, or the like, is connected 
to a sheet finishing apparatus 200 of the present inven- 
tion. 

[0015] The image forming apparatus 100 is com- 
posed of an image forming section 101 and a plurality 
of sheet feeding sections 102 provided below the image 
forming section 101, and further, an automatic docu- 
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ment feeding device 103 is located on the image forming 
section 101. A recording sheet P is fed from the sheet 
feeding section at the same time when the document is 
sent from the automatic document feeding device 103 
by the start of the image forming apparatus 100, and 
after an image is transferred onto the fed recording 
sheet from the image forming section 101 , the recording 
sheet is delivered by a pair of sheet delivery rollers 104 
which deliver the fixed recording sheet P. The recording 
sheet P is detected by a sheet sensor S for sheet deliv- 
ery at the time of sheet delivery, and it is confirmed that 
the recording sheet P is delivered from the image form- 
ing apparatus 100. 

[0016] Next, the recording sheet P is sent to a sheet 
finishing apparatus 200. When the document is copied 
from the final page using the automatic document feed- 
ing device 103, the sheet is delivered by ordinary sheet 
delivery operations from a delivery sheet conveying sec- 
tion 309 onto a sheet delivery tray 205 provided on a 
frame 300. 

[0017] The apparatus is structured as follows. In the 
case where the page order of the recording sheet P is 
not correct when a plurality of documents are copied 
from the first page, and delivered without any additional 
operation, the recording sheet P is fed by being switched 
to a conveyance section for reversing 202, conveyed by 
a conveying roller pair 203, which is a sheet conveyance 
means; next, the leading edge of the recording sheet P 
is held by a sheet reversing drum 201 , which is a sheet 
reversing means, and is reversed; next, after the record- 
ing sheet P is stopped by a sheet stopping member 204, 
the sheet stopping member 204 is driven by a driving 
member 218; and the recording sheet P is delivered on- 
to a reversed sheet delivery tray 206. 
[0018] The above description is made for the overall 
structure in which the sheet finishing apparatus 200 is 
connected to the image forming apparatus 100, and the 
concrete structure of the sheet finishing apparatus 200 
of the present invention will be described bellow. 
[001 9] Fig. 2 is a perspective view showing an outline 
structure of the sheet reversing drum 201 and the sheet 
stopping member 204 in the sheet finishing apparatus 
200. 

[0020] One conveying roller of the conveying roller 
pair 203 is fixed on a drive shaft 223, the drive shaft 223 
is rotatably provided in a frame 300 in Fig. 1 , and a driv- 
ing gear G4 is fixed on its one end. In order to reverse 
the recording sheet P delivered from the image forming 
apparatus 100, the recording sheet P nipped by the con- 
veying roller pair 203, is sent to the sheet reversing drum 
201 , which is formed into the drum-shape, with the lead- 
ing edge of the recording sheet P in the lead, and is de- 
tected by a sensor S1 . 

[0021] The sheet reversing drum 201 is fixed on a 
shaft 207, the shaft 207 is rotatably provided in the frame 
300 constituting the sheet reversing drum 201, a gear 
G1 is fixed on one end of the shaft 207, and the sheet 
reversing drum 201 is rotated counterclockwise through 



a reduction gear G driven by the driving motor M, and 
the shaft 207 together with the gear G1. Further, a ro- 
tating cutout plate 209 to control the rotation of the sheet 
reversing drum 201 is provided on the end of the shaft 
5 207, and a sheet reversing drum sensor 2 1 0 is provided 
to detect the rotating cutout plate 209. 
[0022] The sheet reversing drum 201 is fixed by the 
shaft 207 so that the drum 201 is located at almost cen- 
tral portion of the recording sheet P conveyed by the 
conveying roller pair 203. Further, in order to hold the 
leading edge of the conveyed recording sheet P, a sheet 
holding means, which can be opened and closed, is pro- 
vided at a position of the peripheral portion of the sheet 
reversing drum 201. A movable sheet holding means 
400 is rotatably provided so that it is opened in the di- 
rection of reception of the recording sheet P which is fed 
and conveyed, and the recording sheet P is held by the 
close of the movable sheet holding means 400. A fixed 
sheet holding member 401 fixed on the sheet reversing 
drum 201 is provided opposing the movable sheet hold- 
ing member 400. The movable sheet holding member 
400 and the fixed sheet holding member 401 are pro- 
vided so that the recording sheet P is nipped and held 
between these members. 

[0023] Further, sheet conveyance members 215 and 
216 for receiving the leading edge of the recording sheet 
P sent by the conveying roller pair 203, are fixedly pro- 
vided on a shaft 2130 close to both sides in the direction 
of the rotating shaft of the sheet reversing drum 201, at 
a position above the shaft 207 of the sheet reversing 
drum 201 . A driving gear G3 driven by a conveying mo- 
tor M1 is provided being interlocked with a gear G2 pro- 
vided on one end of the shaft 213 in order to drive the 
gear G2, so that the sheet conveyance members 215 
and 216 are rotated clockwise. Further, a pair of driven 
rollers 213 and 214 which contact with the sheet con- 
veyance members 215 and 216, are provided through 
spring members 307 and 308, which are respectively 
fixed on a supporting plate 301 provided in the frame 
300. Like this, the sheet conveyance member 215 and 
the driven roller 213, and the sheet conveyance member 
216 and the driven roller 214 are respectively paired with 
each other, and are provided close to both sides of the 
sheet reversing drum 201 as described above. 
[0024] The recording sheet P is nipped by the mova- 
ble sheet holding member 400 and the fixed sheet hold- 
ing member 401, the sheet reversing drum 201 is rotat- 
ed, and sheet guiding members 211 and 212 to simul- 
taneously guide both sides of the recording sheet P 
when the drum 201 is rotated, are formed along the pe- 
ripheral portion in the rotational direction of circumfer- 
ence of the sheet reversing drum 201, and are fixed on 
the supporting plate 301 . 

[0025] When the sheet reversing drum 201 is rotated 
with the shaft 207 counterclockwise and the recording 
sheet P is reverse-conveyed, the recording sheet P is 
guided onto the sheet stacking member 302 provided in 
the frame 300 under the condition that the recording 
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sheet P is reversed. Open grooves 305 and 306 are 
formed on the sheet stacking member 302 on which the 
recording sheet P is stacked, and a sheet blocking mem- 
ber 204A formed of 2 members, integrated with the 
sheet stopping member 204, which is a sheet stopping 
means, is protruded from the open grooves 305 and 
306. Further, the sheet stopping member 204 is moved 
through a connecting rod 217, a crank 218 is rotated by 
the driving means, and the sheet blocking member 204A 
is stopped at a predetermined position of the sheet 
stacking member 302. 

[0026] The recording sheet P is reverse-conveyed un- 
der this condition, and the leading edge of the recording 
sheet P is blocked by the sheet blocking member 204. 
On the other hand, because the sheet reversing drum 
201 is continuously rotated, the recording sheet P , un- 
der a nipped condition, is separated from the movable 
sheet holding member 400 and the fixed sheet holding 
member 401 . The recording sheet P is stopped under a 
stacked condition at a position at which the sheet block- 
ing member 204A is stopped on the sheet stacking 
member 302. After reverse-conveyance of a plurality of 
recording sheets P has been completed, finishing 
processing such as stapling or the like is conducted as 
necessary, and the sheet blocking member 204A is 
moved in the direction of sheet delivery and the stapled 
recording sheets P is delivered onto the reverse sheet 
delivery tray 206. 

[0027] In this connection, the sheet detecting member 
S1, driving motors M, M1, and the detecting means 210 
to detect a rotating cutout plate 209, are respectively 
connected to a control device C and controlled. In the 
control device C, as shown by a control block diagram 
in Fig. 9, a reverse driving circuit C1 and a reverse con- 
trol circuit C2 for the sheet reversing drum 201 , are pro- 
vided. In the reverse control circuit C2, an angular count- 
ing circuit C3 for the sheet reversing drum 201 is pro- 
vided. 

[0028] Numerals 221 and 222 are sheet position reg- 
ulating members to determine positions for conveyance 
and delivery, when the recording sheet P is reverse-con- 
veyed by the sheet reversing drum 201 or delivered from 
the sheet stacking member 302 onto the reverse sheet 
delivery tray 206, and the sheet position regulating 
members are moved along guiding slots 303, 304 in the 
direction perpendicular to the advancing direction of the 
recording sheet. 

[0029] The structure of the sheet finishing apparatus 
200 of the present invention was described by the per- 
spective view as above, and further, the structure 
viewed from the side will be described below. 
[0030] Fig. 3 is a side view of the sheet finishing ap- 
paratus, which shows the sheet reversing drum and the 
sheet stopping member. 

[0031] The sheet reversing drum 201 fixed on the 
shaft 207 is arranged almost vertically, as shown in the 
drawing, and sheet guiding members 211 and 212 are 
fixed on the supporting plate 301 through a few amount 
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of gaps 201 A and 201 B on both sides of the sheet re- 
versing drum 201. The movable sheet holding member 
400 is rotatably provided on a supporting shaft 402, in 
a hole 404 provided in one portion in the circumferential 

5 direction of the sheet reversing drum 201 , and is oppo- 
site to a fixed sheet holding member 401 fixed on the 
sheet reversing drum 201. Further, a moving roller 403 
is integrally provided on the movable sheet holding 
member 400, and comes into contact with a cam 309 

10 provided on the supporting plate 301. This system is 
opened and closed on the side on which the recording 
sheet P is inserted, between the movable sheet holding 
member 400 and the fixed sheet holding member 401. 
[0032] When the sheet reversing drum is rotated, the 

is moving roller 403 of the movable sheet holding member 
400 comes into contact with the cam 309, and stops and 
stands ready at a position at which a gap between the 
movable sheet holding member 400 and the fixed sheet 
holding member 40 lis opened. Two portions of the lead- 

20 ing edge of the recording sheet P are conveyed by re- 
spectively paired sheet conveyance members 215, 216 
and driven rollers 213, 215, and the central portion of 
the 2 portions of the leading edge is conveyed into a gap 
between movable sheet holding member 400 and the 

25 fixed sheet holding member 401 , and advanced. 

[0033] Next, when the sheet reversing drum 201 is ro- 
tated, the moving roller 403 of the movable sheet hold- 
ing member 400 is separated from the cam 309 and is 
closed, and the central portion of the leading edge of the 

30 recording sheet P is nipped between the movable sheet 
holding member 400 and the fixed sheet holding mem- 
ber 401 for reverse-conveyance. As described in Fig. 2, 
the leading edge of the reverse-conveyed recording 
sheet P is blocked by the sheet blocking member 204A 

35 of the sheet stopping member 204, and the recording 
sheet P is stacked on the sheet stacking member 302. 
[0034] Sheet position regulating members 221 and 
222 provided on the sheet stacking member 302 are 
provided on wire driving means Y1 and Y2 driven by 

40 driving motors M2 and M3. When the rotation of the driv- 
ing motors M2 and M3 is controlled, the sheet position 
regulating members 221 and 222 are moved in the di- 
rection of the width of the recording sheet P, and further, 
the sheet delivery position is determined. 

45 [0035] Further, staplers ST and ST1 to conduct sta- 
pling, which is a sheet finishing process, when a plurality 
of recording sheets P are reverse-delivered, are provid- 
ed at the position of sheet stacking member 302. Al- 
though not shown in the drawing, the staplers ST and 

50 ST1 are movable to a predetermined position corre- 
sponding to the size of the recording sheet P. 
[0036] The main structure of the sheet finishing appa- 
ratus 200 of the present invention was described refer- 
ring to Figs. 2 and 3. The control and operation se- 

55 quence of the recording sheet reversing operations of 
the sheet finishing apparatus 200 will be described be- 
low. 

[0037] Figs. 4, 5, 6, 7, and 8 are front views of the 
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sheet reversing drum 201 which reverses the sheet P f 
in the sheet finishing apparatus 200 of the present in- 
vention, and are illustrations of reversing operation se- 
quence which reverses the conveyed recording sheet P. 
[0038] Fig. 9 is a control block diagram to control the 
sheet finishing apparatus 200. 

[0039] Fig. 10 is a time chart of the recording sheet 
reversing control sequence. Fig. 11 is a flow chart of the 
recording sheet reversing control sequence. 
[0040] A conveying roller pair 203 is integrally provid- 
ed with a reversing conveyance section 202, and is pro- 
vided on the leading edge of an arm 311 provided on a 
shaft 313 fixed in the sheet finishing apparatus 200. The 
arm 311 is supported by a rotation cam 312, and the 
recording sheet receiving portion of the reversing con- 
veyance section 202 is held at a sheet delivery position 
of the image forming apparatus 100. When recording 
sheet P jamming occurs in the image forming apparatus 
100, or during ordinary sheet delivery, rotation cam 312 
is operated, and the reversing conveyance section 202 
is dropped downward together with the arm 311, and the 
recording sheet P is delivered onto the sheet delivery 
tray 205 shown in Fig. 1. 

[0041] The movable sheet holding member 400 is 
provided such that it is always in pressure-contact with 
the fixed sheet holding member 401 by an elastic mem- 
ber SP as shown in the drawing. Further, in holes 409, 
410 formed in the peripheral portion of the sheet revers- 
ing drum 201 , a sheet movement member 405 is sup- 
ported by each shaft 406. A sheet contacting member 
407 having some elasticity is fixed on one end of the 
outside of the sheet movement member 405 so that it 
directly contacts with the recording sheet P to move the 
recording sheet P. 

[0042] A weight 408 is provided on the inside of the 
other end of the sheet movement member 405, and 
when the sheet movement member 405 is moved to the 
upper position during rotation of the sheet reversing 
drum 201, the sheet movement member 405 is accom- 
modated in the holes 409 and 410, together with the 
sheet contacting member 407 by the weight 408. As the 
sheet movement member is moved downward, the 
sheet contacting member 407 is moved from the inside 
of the holes 409 and 410 to the outside by the weight 
408, and the leading edge of the reversed recording 
sheet P comes into contact with the sheet blocking 
member 204A, which is in a predetermined position, so 
that the recording sheet P is aligned. 
[0043] The sheet reversing drum 201 shown in Fig. 4 
is under the condition before the recording sheet P is 
delivered from the image forming apparatus 100, and is 
ready for reversing the recording sheet P to be deliv- 
ered, and the sheet reversing drum 201 is stopped at 
this position. The movable sheet holding member 400 
is stopped at the upper position of the sheet reversing 
drum 201, in the position at which the movable sheet 
holding member 400 passed the vertical line D3-D4 as 
shown in the drawing. 



[0044] During such a ready condition, when the mov- 
ing roller 403 of the movable sheet holding member 400 
comes into contact with the cam 309 at the upper posi- 
tion of the stopped sheet reversing drum 201 , the mov- 
5 able sheet holding member 400 is separated from the 
fixed sheet holding member 401 against the elastic 
member SP, and a gap between them is opened in the 
conveyance direction of the recording sheet P, so that 
the recording sheet P can be inserted. Next, the sheet 
10 movement member 405 which passed the horizontal 
line D1-D2 and further moved to the upper position, is 
moved into the hole 41 0 by the weight 408. On the other 
hand, the sheet movement member 405 which is rotated 
from a position before the line D3-D4 at the lower posi- 
ts tion, is moved outside the hole 410 by the weight 408, 
and is stopped at a position at which it passed the line 
D3-D4 in the lower position. 

[0045] Next, image processing has been completed 
in the image forming apparatus 1 00, the recording sheet 
20 p is delivered by the sheet delivery roller 104, and the 
recording sheet P is detected by the sheet detecting 
member S1 , thereby, the driving control of the sheet re- 
versing drum 201 is started. 

[0046] Referring to a flow chart in Fig. 11 , and a time 
25 chart in Fig. 10, the operation sequence of Figs. 5, 6, 7, 
and 8 will be described below. 

[0047] By the start of the step F1 , a power source of 
the conveying motor M1 is turned ON at the step F2, the 
drive of the conveying motor M1 is started at a low 

30 speed, and the recording sheet P is conveyed by the 
conveying roller pair 203 in the reverse-conveying sec- 
tion 202 shown in Fig. 5. Gears G2 and G4 are rotated 
clockwise through the driving gear G3 by the start of the 
drive, and paired sheet conveying members 215, 216 

35 a nd drive nrollers213and214are rotated at a low speed 
in the direction of conveyance of the recording sheet P. 
When the recording sheet P is conveyed by the convey- 
ing roller pair 203 in the direction of the sheet reversing 
drum 201 , the recording sheet P is detected by the sheet 

40 sensor S1, and it is judged at the step F3 whether the 
sheet sensor S1 is ON. 

[0048] In the case where the sheet sensor S1 is 
judged to be ON when the recording sheet P is con- 
veyed, a timer T1 starts at the step F4, and after the 
45 timer T1 is operated as shown in the time chart in Fig. 
1 0, it is judged at the step F5 whether the timer T1 has 
counted up. 

[0049] At that time, as shown in Figs. 4 and 5, the 
movable sheet holding member 400, provided on the 

so sheet reversing drum 201, is separated from the fixed 
sheet holding member 401 by the action of the cam 309, 
and stopped under the condition that the leading edge 
of the recording sheet P enters these members. When 
it is judged that the timer T1 has counted up, the driving 

55 motor M of the sheet reversing drum 201 is turned ON 
at the step F6, and the sheet reversing drum 201 is ro- 
tated at a low speed, as shown by the time chart. 
[0050] In this case, the conveyance speed (210 mm/ 
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sec) of the recording sheet P by the sheet conveying 
members 215 and 216 and the driven rollers 213 and 
214, coincides with the rotational peripheral speed of the 
sheet reversing drum 201 . 

[0051] Next, as shown in Fig. 6, by the rotational 
movement of the sheet reversing drum 201 , the opera- 
tion roller 403 of the sheet holding member 400 is sep- 
arated from the cam 309, the movable sheet holding 
member 400 is closed by the elastic member SP, and 
the leading edge of the recording sheet P is held be- 
tween the movable sheet holding member 400 and the 
fixed sheet holding member 401. 
[0052] As described above, the sheet reversing drum 
201 is rotated from the position of line D3-D4, which is 
the initial starting position, to the position of line D1-D2, 
together with the movable sheet holding member 400. 
At the step F7, the rotational angle of the sheet reversing 
drum 201 is counted by an angle counting circuit C3 
shown in Fig. 9, and it is judged whether the sheet re- 
versing drum 201 is rotated to the first rotational angle 
of 90°. 

[0053] When it is judged at the step F7 whether the 
sheet reversing drum 201 is rotated by the first rotational 
angle of 90°, a timer T2 starts at the step F8. As shown 
by the time chart, after the timer T2 is operated, it is 
judged at the step F9 whether the timer T2 has counted 
up. 

[0054] When it is judged at the step F9 that the timer 
T2 has counted up, the speed of the conveying motor 
M1 of the sheet conveying member 215 and the driving 
motor M of the sheet reversing drum 201 are increased 
and are switched to high speed rotation at F10. As 
shown by the time chart, the recording sheet P is con- 
veyed by the sheet conveying member 215 under the 
condition that the conveying motor M1 and driving motor 
M are rotated at a high speed, and the sheet reversing 
drum 201 conducts the reversing operation at a high 
speed. At this case, the conveyance speed of the sheet 
conveying members 215 and 216 is 630 mm/sec, and 
the peripheral speed of the sheet reversing drum 201 is 
also 630 mm/sec. 

[0055] In this stage, it is judged at the step F11 wheth- 
er the sheet reversing drum 201 is rotated with the mov- 
able sheet holding member 400 from the line D3-D4 po- 
sition, which is the initial starting position, by 180°, and 
the movable sheet holding member 400 is rotated to a 
position lower than the line D3-D4, as shown in Fig. 7. 
[0056] When the rotation angle of the sheet reversing 
drum 201 is counted by the angular counting circuit C3 
shown in Fig. 9, and it is judged at the step F11 that the 
sheet reversing drum 201 is rotated to the second rota- 
tion angle of 180°, the speed of only the driving motor 
M of the sheet reversing drum 201 is reduced as shown 
by the time chart at the step F1 2. Accordingly, the speed 
of the sheet reversing drum 201 is reduced to the line 
speed of 210 mm/sec, which is a lower speed, and the 
conveyance speed of the held recording speed P is also 
reduced. 



[0057] However, as shown by the time chart, the 
speed of the conveying motor M1 of the sheet conveying 
members 125 and 126 is not reduced, but the high 
speed rotation of the increased line speed of 630 mm/ 
5 sec is continued, and the recording sheet P is conveyed 
by the sheet conveying members 125 and 126 at the 
higher speed. Accordingly, as shown in Fig. 7, the trail- 
ing edge portion of the recording sheet P is separated 
from the sheet reversing drum 201 surface, and is con- 

10 tinuously conveyed being curved toward the side, and 
it is judged at the step F13 whether the trailing edge of 
the recording sheet P passes the sheet sensor S1. 
[0058] When it is confirmed that the trailing edge of 
the recording sheet P passes the sheet sensor S1 and 

15 the sheet sensor S1 is turned OFF, the speed of the con- 
veying motor M1 of the sheet conveying members 125 
and 126 return to the initial low speed rotation at the step 
F 14, and the sheet conveying members 125 and 126 is 
also rotated at the lower speed. Thus, the recording 

20 sheet P is reversed by the sheet reversing drum 201 
and the sheet conveying members 125 and 126, the re- 
cording surface of the recording sheet P faces down- 
ward, and one or a plurality of recording sheets P are 
sequentially reversed and stacked in page order. 

25 [0059] In this case, as shown in Fig. 8, the sheet stop- 
ping member 204 is moved to a stopping position of the 
recording sheet P by the crank 218, shown in Fig. 2, 
through the connecting rod 217, and the sheet blocking 
member 204A is stopped at a predetermined position in 

30 the open grooves 305 and 306. The sheet reversing 
drum 201, whose rotation speed returns to a lower 
speed, is continuously rotated, thereby, the leading 
edge of the recording sheet P comes into contact with 
the sheet blocking member 204A at a low speed, and 

35 only the recording sheet P slips from the movable sheet 
holding member 400 which moves integrally with the 
sheet reversing drum 201, and the fixed sheet holding 
member 401, and stops at the sheet blocking member 
204A position, thereby, the reversed recording sheet P 

40 is tacked on the sheet stacking member 302. 

[0060] In this connection, the movable sheet holding 
member 400 is structured such that the recording sheet 
P is held between the movable sheet holding member 
400 and the fixed sheet holding member401 by the elas- 

45 tic member SP, however, when the leading edge of the 
recording sheet P comes into contact with the sheet 
blocking member 204A and is blocked, the recording 
sheet P is held by the elastic pressure whose strength 
level is so appropriate that the recording sheet P is 

50 smoothly pulled out from the holding condition. 

[0061] Next, the leading edge of the sheet contacting 
member 407 of a plurality of sheet movement members 
405, provided on the sheet reversing drum 201, is 
moved in the direction of the sheet blocking member 

55 204A by the rotation of the sheet reversing drum 201, 
and the sheet contacting member 407 drops from the 
holes 409 and 410 by the weight 408. When the leading 
edge of the sheet contacting member 407 is comes into 
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light contact with the recording sheet P surface, the 
leading edge of the recording sheet P is moved in the 
direction of the sheet blocking member 204A, and the 
leading edge of the recording sheet P securely comes 
into contact with the sheet blocking member 204A, 
thereby, the piled up recording sheets P are aligned. 
Passage of the sheet contacting member 407 through 
the recording sheet P surface, is made between two dot- 
ted lines shown in the driving motor M of the time chart 
in Fig. 10. 

[0062] The sheet reversing drum 201 is rotated and 
the rotating cutout plate 209 provided on the shaft of the 
sheet reversing drum 201 is rotated a single turn, and it 
is judged at the step F15 whether the sheet reversing 
drum sensor 210 is ON. When it is judged that the sheet 
reversing drum sensor 210 is ON, the driving motor M 
of the sheet reversing drum 201 is stopped at the step 
F16, and T3 shown in the time chart is a stopping time 
of the sheet reversing drum 201 . 
[0063] Next, at the step F17, it is judged whether the 
recording sheet P is delivered from the image forming 
apparatus 100 to the sheet finishing apparatus 200. 
When the recording sheet P is not detected by the sheet 
sensor S of the image forming apparatus 100, and it is 
judged at the step F17 the sheet delivery of the record- 
ing sheet P has been completed, the conveying motor 
M1 stops, thereby, the sheet conveying members 215 
and 216 is stopped, at the step F18, and operations of 
the sheet finishing apparatus are completed at the step 
F19. 

[0064] Next, the recording sheet P is delivered in suc- 
cession from the image forming apparatus 100 to the 
sheet finishing apparatus 200, the step F17 is NO, and 
the sequence returns to the step F3 in the flow chart, 
the recording sheet P is detected by the sheet sensor 
S1, and the recording sheet P is reversed. 
[0065] Before the recording sheet P is reverse-con- 
veyed to the position of sheet position regulating mem- 
bers 221 and 222, the sheet position regulating mem- 
bers 221 and 222 shown in Fig. 3 are moved to the po- 
sition outside the size position of the recording sheet P 
through wire driving means Y1 and Y2, by the drive of 
the driving motors M2 and M3. In the description of this 
drive, the driving time of only the driving motor M2 (sin- 
gle side) is shown in the time chart. 
[0066] Next, after the leading edge of the recording 
sheet P has passed through the position of sheet posi- 
tion regulating members 221 and 222, the sheet position 
regulating members 221 and 222 are moved to the in- 
side direction of the recording sheet P, and the reversing 
position of the recording sheet P is regulated. Further, 
after the recording sheet P has been released once, the 
sheet position regulating members 221 and 222 are 
stopped, and a plurality of recording sheets P are 
aligned at the accurate reversing sheet delivery position 
on the sheet stacking member 302. 
[0067] According to the present invention, the edge 
portion of the conveyed sheet is held by the sheet hold- 



ing means, which can be opened and closed, provided 
on the rotational peripheral portion of the sheet revers- 
ing means, and when the sheet reversing means is ro- 
tated, the sheet is stopped by the sheet stopping means 
5 at the position at which the sheet is reversed. Accord- 
ingly, the edge portion of the sheet is securely held by 
the sheet holding means, and the sheet is separated at 
the accurate position by the sheet stopping means, 
thereby, the sheet reversing operation can be quickly 
and smoothly carried out. 

[0068] According to the present invention, the edge 
portion of the conveyed sheet is held by the sheet hold- 
ing means, which can be opened and closed, and which 
is provided on the rotational peripheral portion, and the 
sheet is stopped by the sheet stopping means at the po- 
sition at which the sheet is reversed by the rotation of 
the sheet reversing means. Accordingly, the edge por- 
tion of the sheet is securely held by the sheet holding 
means, and the control means, by which the line speed 
of the sheet conveying means is increased more than 
that of the sheet reversing means, is provided so that 
reversing operation is controlled. Thereby, the sheet is 
quickly reversed, and is separated at an accurate posi- 
tion by the sheet stopping means, so that the sheet re- 
versing operation can be quickly and smoothly carried 
out. 

[0069] Different points of a sheet finishing apparatus 
of another example of the present invention will be main- 
ly described below. The same numbered components 
as the preceding example have the same functions. 
[0070] Fig. 12 shows the outline of the sheet convey- 
ance path from an image forming section 101 to a re- 
versed sheet delivery tray 206. The sheet P delivered 
from the image forming section 101 through a fixing roll- 
er 203 and a delivery sheet roller R2 of the image form- 
ing section 101, is supplied to the reversing drum 201 
through conveying rollers 203, 215 and 216. The sheet 
P reversed by the reversing drum 201 is stacked on a 
stacking table 302, and is delivered onto the reversed 
sheet delivery tray 206 by the sheet delivery member 
204. As the sheet sensor for the control in the sheet re- 
verse conveyance, a sensor S provided in the sheet de- 
livery section of the image forming section 101, a sensor 
S1 provided in the sheet conveying entrance of the 
sheet finishing apparatus 200, and a sensor S2 to detect 
the rotation of the reversing drum 201, the sensor S2 
being provided at a position of 1 55° from an apex of the 
reversing drum 201, are used. 

[0071] Further, in the same manner as the above de- 
scribed example, openings 303 and 304 which are per- 
pendicular to the sheet conveying direction, are provid- 
ed in the stacking table 302. Position regulating mem- 
bers 221 and 222 to set a sheet travelling position, that 
is, a position in the direction of width of the conveyance 
path, are protruded from these openings 303 and 304, 
and regulate the side position of the sheet P. As shown 
in Fig. 3, the position regulating members 221 and 222 
are fixed on wires Y1 and Y2, driven by motors M2 and 
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M3. and are driven by the motors M2 and M3, and re- 
spectively moved in the openings 303 and 304. 
[0072] Referring to Figs. 13 and 14, which are sec- 
tional views, the structure of the sheet finishing appara- 
tus 200 will be described below. 

[0073] Guiding plates 211 and 212 are provided on 
both sides of the reversing drum 201 with some gaps 
201 A and 201 B between them. The cam 309 is fixed on 
the fixed supporting plate 301 in the gap 201 A, and the 
operation roller 403 of the movable holding-member 400 
comes into contact with the cam 309. The movable hold- 
ing member 400 can be rotated around the shaft 402, 
and is pushed by the spring SP clockwise in Fig. 13. 
When the movable holding member 400 stands at a po- 
sition shown in Fig. 13, the operation roller 403 runs on 
the cam 309, and stands at a position rotated counter- 
clockwise against the pushing force of the spring SP, 
and the movable holding member 400 protrudes from 
the peripheral surface of the reversing drum 201. When 
the reversing drum 201 is rotated counterclockwise from 
a position shown in Fig. 13, and the operation roller 403 
is separated from the cam 309, the movable holding 
member 400 is rotated clockwise by the pushing force 
of the spring SP, pressure-contacts with the fixed hold- 
ing member 401, and can hold the leading edge of the 
sheet P. 

[0074] When the reversing drum 201 is further rotat- 
ed, and the leading edge of the sheet P reaches the low- 
ermost position as shown in Fig. 14, travelling of the 
leading edge of the sheet P is blocked by a stopping arm 
204A. The reversing drum 201 is continuously rotated, 
receives the succeeding sheet P conveyed by the con- 
veying roller 203, and the sheet P is reversed and suc- 
cessively stacked on the stacking table 302. 
[0075] In the same manner as the above-described 
example shown in Fig. 3, the staplers ST and ST1 are 
provided on both sides in the direction of width of the 
sheet conveyance path, and are driven by a motor, not 
shown, and is moved corresponding to the size of the 
sheet Stacked sheets P are stapled by staplers ST and 
ST1. 

[0076] Delivery means 204 reciprocates in cutouts 
305 and 306 provided in the stacking table 302 by the 
clank 218 rotated by a motor, not shown, and delivers 
the stacked and stapled sheets P on the stacking table 
302 in the left direction shown in Figs. 13 and 14. Deliv- 
ered sheets P are collected on the reverse sheet deliv- 
ery tray 206. Other than staplers, other finishing devic- 
es, for example, a punch to punch a specific position of 
the sheet, or stapling device other than the stapler, etc., 
may also be provided. 

[0077] Referring to Fig . 1 5, the structure of the revers- 
ing drum 201 will be detailed below. 
[0078] A protruded portion 2011 having a guide sur- 
face which is higher than the peripheral surface of the 
drum (several mm higher than the peripheral surface of 
the drum), is formed at a position close to the movable 
holding member 400 on the upstream side of the mov- 



able holding member 400, in the rotational direction of 
the drum, and the almost same protruded portion 2012 
is formed at a position apart from the movable holding 
member 400. The protruded portion 2011 suppresses 

5 floating of the leading edge portion of the sheet P in the 
vicinity of the stopping arm 204A, and prevents the lead- 
ing edge of the sheet P from floating and bending due 
to impact at stopping, and being disordered, when trav- 
elling of the sheet P is blocked by the stopping arm 

10 204A. 

[0079] As shown in Fig. 19, the height of a portion sup- 
ported by the reversing drum 201 is different from that 
of portions nipped by a pair of the conveying roller 215 
and the driven roller 213 and a pair of the conveying 

is roller 216 and the driven roller 214. Thereby, the pro- 
truded portion 2012 provides wave-like bending to the 
conveying sheet P so that the sheet P has stiffness, 
thereby, the protruded portion 2012 enhances the 
straight advancing property of the sheet P, so that the 

20 sheet P can be securely reversed. The protruded portion 
2011 may only press the leading edge portion of the 
sheet P, and therefore, its length L1 in the rotational di- 
rection may be comparatively short. However, it is nec- 
essary for the protruded portion 2012 to securely re- 

25 verse various sizes of sheets. Accordingly, the length L2 
in its rotational direction is comparatively long. That is, 
preferably L1 < L2. 

[0080] Oscillation members 4051 and 4052, which 
are alignment means to align the sheet, are provided in 

30 the reversing drum 201. The oscillation member 4051 
is rotatably provided on a shaft 4061 , and has a portion 
protruded from the peripheral surface of the reversing 
drum 201. A weight 4081 is provided on the opposite 
side of the protruded portion. In the same manner, the 

35 oscillation member 4052 is rotatably provided on a shaft 
4062, and a weight 4082 is provided on the opposite 
side of the protruded portion with the shaft 4062 be- 
tween them. Numerals 4091 A and 4091 B are stoppers 
to limit the oscillation angle range of the oscillation mem- 

40 ber 4051 , and numerals 4092A and 4092B are stoppers 
to limit the oscillation angle range of the oscillation mem- 
ber 4051. 

[0081] The positional relationship of the oscillation 
member 4051 to the stopper 4091 B and the positional 

45 relationship of the oscillation member 4052 to the stop- 
per 4092B are set as follows. That is, as shown in Fig. 
15, under the condition that the oscillation members 
4051 and 4052 respectively contact with stoppers 
4091 B and 4092B, and the protruded portion is posi- 

50 tioned in the extremely opened position, the stoppers 
4091 B and 4092B are formed in such a manner that an- 
gles 0 1 and 0 2, formed between the protruded portions 
of the oscillation members 4051,4052, and tangential 
lines on the peripheral surface of the reversing drum 201 

55 at the protruded portions, have the relationship of 0 1 > 
0 2. When the stoppers 4091 B and 4092B are formed 
as described above, the sheet P is regulated compara- 
tively strongly by the oscillation member 4051 which in- 
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itially acts upon the sheet P, the leading edge of the re- 
cording sheet comes into contact with the stopping arm 
204A, and the regulation force of the oscillating member 
4052 which acts succeed! ngly upon the sheet, is made 
comparatively weak. Thereby, the leading edge portion 5 
is not bent at the stopping arm 204A position, the leading 
edge of the sheet P is aligned, and the sheet P is stacked 
on the stacking table 302. 

[0082] The oscillation members 4051 and 4052 oper- 
ate as follows. In Fig. 15, when the oscillation members 
4051 and 4052 stand at angular positions correspond- 
ing to 7 to 3 o'clock of the clock, both the weights 4081 
and 4082 are positioned left with respect to shafts 4061 
and 4062, provide moment to the oscillation members 
4051 and 4052 so as to rotate the oscillation members 
4051 and 4052 counterclockwise, the oscillation mem- 
bers 4051 and 5052 are respectively rotated counter- 
clockwise, and contact portions 4071 and 4072 are in 
contact with the stoppers 4091 B and 4092B, or in prox- 
imity to them. 

[0083] According to the counterclockwise rotation of 
the reversing drum 201, the rotation moment generated 
by weights 4081 and 4082, is decreased, the oscillation 
members 4051 and 4052 are gradually closed, and ro- 
tated to the position at which these members form the 
surface, which coincides with the peripheral surface of 
the reversing drum. While oscillation members 4051 
and 4052 are located at a position between about 11 
and 6 o'clock of the clock, this condition, that is, the con- 
dition that the contact members 4071 and 4072 are in 
contact with stoppers 4091A and 4092A, and the oscil- 
lation members 4051 and 4052 are closed, is main- 
tained. Corresponding to advancing of the rotation of the 
reversing drum, the oscillating members 4051 and 4052 
are oscillated when weights 4081 and 4082 are moved 
from the right side of shafts 4061 and 4062 to the left 
side, and are quickly rotated counterclockwise, and pro- 
trude from the peripheral surface of the reversing drum 
201. This protruding operation is carried out when the 
oscillation members 4051 and 4052 pass the position 
close to the stacking table 302, and the right end of sheet 
P contacts with the stopping arm 204A and is aligned 
while the sheet P is being pressed on the stacking table 
302. 

(Operation of the sheet finishing apparatus) 

[0084] Next, referring to Fig. 12 and Figs. 16 to 19, 
operation of the above-described sheet finishing appa- 
ratus will be described below. so 
[0085] Fig. 16 is a time chart showing time variations 
of the conveyance speed of the reversing drum 201 and 
that of the conveying rollers 203, 215, and 216 in the 
case of size A4 transverse feeding, size B5 transverse 
feeding, and conveyance of small sized sheet such as 55 
size A5 sheet. The motor M starts at time t12 delayed 
by a constant delay time A t from a point of time t11 at 
which the sensor S1 , provided at an entry of the sheet 



finishing apparatus 200, detects the leading edge of the 
sheet P, and the reversing drum 201 starts the rotation. 
At a point of time t1 3 when the conveyance speed of the 
reversing drum 201 reaches 210 mm/sec, it is further 
increased to 630 mm/sec, and maintained at constant 
speed. The delay time A t is the time necessary for the 
leading edge of the sheet to reach from the sensor S2 
to the apex of the reversing drum 201. 
[0086] The initial conveyance speed 210 mm/sec of 
the reversing drum 201 is nearly equal to the convey- 
ance speed in the image forming section 101, specifi- 
cally, in the sheet delivery section. At a point of time t13, 
that is, when the conveyance speed of the reversing 
drum 201 reaches to the conveyance speed of 210 mm/ 
sec nearly equal to the sheet conveyance speed in the 
image forming section 101, the movable holding mem- 
ber 400 of the reversing drum 201 receives the leading 
edge of the sheet P conveyed from the conveying roller 
203. As described above, when the leading edge of the 
sheet is received, the conveyance speed of the revers- 
ing drum 201 is made nearly equal to the sheet convey- 
ance speed in the image forming section 101, thereby, 
the leading edge portion of the sheet P is smoothly and 
securely held by the reversing drum 201. After the re- 
versing drum 201 holds the leading edge portion of the 
sheet P, its conveyance speed is increased to 630 mm/ 
sec at the point of time t13, as described above. 
[0087] On the other hand, conveying rollers 203, 21 5, 
and 216 start rotation simultaneously with image forma- 
tion in the image forming section 101, and are rotated 
at constant speed of 210 mm/sec which is the convey- 
ance speed corresponding to the sheet conveyance 
speed in the image forming section 101. The convey- 
ance speed of these rollers is increased to 630 mm/sec 
at the point of time tl3 when the conveyance speed of 
the reversing drum 201 is increased from 210 mm/sec 
to 630 mm/sec, using the sheet leading edge detection 
signal of the sensor S1 as the reference. 
[0088] Next, the conveyance speed of the reversing 
drum 201 is decreased from 630 mm/sec to 300 mm/ 
sec at a point of time t14 at which the leading edge of 
the sheet P reaches the sheet stopping arm 204A. 
[0089] After that, the reversing drum 201 stops at a 
point of time t15 at which a portion of the movable hold- 
ing member, which is the sheet reading edge receiving 
section, is rotated to a home position. The conveying 
rollers 203, 215 and 216 continue to rotate at 630 mm/ 
sec, their number of rotation is reduced to 210 mm/sec 
at the same point of time at which the reversing drum 
201 stops, and the rotation is continued. 
[0090] In the above operations, while the conveyance 
speed of the reversing drum 201 reaches from the start 
of rotation to the conveyance speed of 21 0 mm/sec, the 
movable holding member 400 reaches the apex position 
of the reversing drum 201 for receiving the leading edge 
portion of the sheet P. The home position of the movable 
holding member 400 is set to satisfy the above de- 
scribed conditions. Concretely, when the apex of the re- 
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versing drum 201 is defined to be 0°, the home position 
of the movable holding member 400 is a position of -10°. 
[0091] The operation for increasing the speed of the 
reversing drum 201 and the conveying rollers 203, 215, 
216 to 630 mm/sec, is carried out at a position at which 
the movable holding member 400 is rotated by 10° from 
the apex of the reversing drum 201 . 
[0092] The start and switching control of the convey- 
ance speed of the reversing drum 201 and conveying 
rollers 203, 215, and 216, are carried out by time control 
by the timer, using the sheet leading edge detection con- 
trol of the sensor S1 as the reference. In this connection, 
instead of the time control, a pulse motor may be used 
for the motor M to drive the reversing drum 201 , and the 
driving motor M1 of the conveying rollers 215 and 216, 
and the control may be carried out according to the 
number of driving pulses of the motor, using the sheet 
leading edge detection signal of the sensor S1. 
[0093] Fig. 1 7 is a time chart showing a time variation 
of the conveyance speed of the reversing drum 201 and 
the conveyance speed of the conveying rollers 203, 215, 
and 216, in the case of the conveyance of the middle 
sized sheet such as size A4 sheet longitudinal feeding 
(A4R), or size B5 sheet longitudinal feeding (B5R). The 
reversing drum 201 starts at a point of time t22 which is 
delayed by a predetermined time A t from a point of time 
t21 of detection of the leading edge of the sheet by the 
sensor S1, and is rotated at 210 mm/sec. In the same 
manner as in the above-described small sized sheet, the 
conveying rollers 203, 215, and 216 are rotated at 210 
mm/sec. The reversing drum 201 receives the leading 
edge portion of the sheet P at a point of time at which 
its conveyance speed reaches 210 mm/sec, and holds 
the sheet. Next, according to the detection signal of the 
trailing edge of the sheet P by the sensor S1, the con- 
veyance speed of the reversing drum 201 is increased 
to 630 mm/sec at a point of time t23. Simultaneously, 
the conveyance speed of the conveying rollers 203, 215, 
and 216 is also increased to 630 mm/sec. In this case, 
because the conveyance speed of the reversing drum 
201 is increased after the sensor P detects the trailing 
edge of the sheet, the sheet P is separated from the im- 
age forming section 101 , and does not interfere with the 
increase of the speed. 

[0094] At a point of time t24 at which the leading edge 
of the sheet P reaches the position of the sheet stopping 
arm 204A, the conveyance speed of the reversing drum 
201 is decreased to 300 mm/sec, and the reversing 
drum 201 is rotated. After that, the reversing drum 201 
stops at t25. 

[0095] On the other hand, the conveyance speed of 
the conveying rollers 203, 215, and 216 is decreased to 
210 mm/sec, and the rotation is continued. In the same 
manner as in the small sized sheet, these start and 
switching control of the reversing drum 201, and the 
conveying rollers 203, 215, and 216 are carried out by 
the time control or pulse control, using the signal of the 
sensor S1 as the reference. The reason why initially the 



reversing drum 201 is rotated at low speed of 210 mm/ 
sec, and then the speed is increased to 630 mm/sec, is 
as follows. At a point of time at which the leading edge 
of the sheet is received and held, the reliability of sheet 
5 P holding is securely obtained at low speed convey- 
ance, and after that, by increasing the speed, the con- 
veyance speed of the reversing drum 201 meets the 
sheet conveyance operation in the image forming sec- 
tion. That is, because the reversing drum 201 does not 
convey the sheet by the rotation from the stacking table 
302 position to the home position, it conveys the sheet 
at the speed so much higher than that of the image form- 
ing section 101 , and reversing processes the sheet con- 
tinuously conveyed from the image forming section 1 01 . 
[0096] Fig. 1 8 is a time chart showing a time variation 
of the conveyance speed of the reversing drum 201 and 
the conveyance speed of the conveying rollers 203, 215, 
and 216, in the case of the conveyance of large sized 
sheet such as size A3 or size B4. The reversing drum 
201 starts at a point of time t32 which is a predetermined 
time after from a point of time t31 of detection of the 
leading edge of the sheet by the sensor S1, and is ro- 
tated at 210 mm/sec. Next, at a point of time t33 at which 
the sensor S of the sheet delivery section in the image 
forming section 101 detects passage of trailing edge of 
the sheet, the rotation speed of the conveying rollers 
203, 215, and 216 is increased to 1200 mm/sec. As de- 
scribed above, the conveying rollers 203, 215, and 216 
convey the sheet P at 1 200 mm/sec, while the reversing 
drum 201 conveys the sheet P at 210 mm/sec. As de- 
scribed above, when the trailing edge portion of the 
large sized sheet, which is difficult to be reversed, is con- 
veyed at a higher speed than that of the leading edge 
portion of the sheet, the trailing edge portion of the sheet 
P is forcibly separated from the reversing drum 201 , so 
that even a large sized sheet is securely reversed. In 
the case of the large sized sheet, sometimes the sheet 
P exists ranging from a position of the sheet stopping 
arm 204A to the image forming section 101. In this case, 
the control is carried out so that the speed is increased 
after the trailing edge of the sheet P is detected by the 
sensor S, provided in the sheet delivery section of the 
image forming section 101. 

[0097] After sheet reversing, the conveyance speed 
of the conveying rollers 201,215, and 216 returns to 210 
mm/sec, which is the normal conveyance speed, at a 
point of time t34, and the reversing drum 201 stops at a 
point of time t35. 

[0098] When a point of time of switching control of the 
conveyance speed of the conveying means in the sheet 
finishing apparatus 200 is set according to the signal 
from the sensor S1 arranged in the sheet delivery sec- 
tion of the image forming section 101 , the sheet convey- 
ance path in the sheet finishing apparatus 200 can be 
shortened, so that overall size of the sheet finishing ap- 
paratus can be reduced. 

[0099] Referring to Fig. 16, aligning and stapling of 
the sheet P will be described below. 
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[0 1 00] A sensor S2 is provided such that it detects the 
sheet passing through a position at which the sheet 
leading edge portion receiving portion of the reversing 
drum 201 is rotated by a predetermined angle, for ex- 
ample, by 155° from its apex. According to a signal from 5 
the sensor S2 at a point of time t41 , position regulating 
members 221, and 222 are operated at a point of time 
t42, move by a distance corresponding to a sheet size, 
and align the sheet P. Reversing conveyance and align- 
ment operations of the sheet P are earned out predeter- 10 
mined times, and a predetermined number of sheets P 
are collected on the stacking table 302. After the signal 
of the completion of the alignment operation in the width 
direction of the conveyance path is received, the sta- 
plers ST and ST1 are operated at points of time t51 , and 15 
t52, and staple the sheets P. Two staplers ST and ST1 
are not simultaneously operated, but are operated with 
time difference. At a point of time t61 at which a signal 
of completion of the operation of the staplers ST and 
ST1 is received, a motor to drive the sheet delivery 20 
member 204 is operated, and delivers the sheets P onto 
the reversed sheet delivery tray 206. The sheet delivery 
member 204 is reciprocated by a motor as described 
above, the speed of the motor is increased at t62, and 
the motor reciprocates the sheet delivery member 204 25 
at a high speed. 

[0101] According to the present invention, the revers- 
ing means receives the leading edge portion of the sheet 
at low speed rotation, and then, by increasing the con- 
veyance speed of the reversing means, secured reverse 30 
conveying of the sheet, and reverse conveying, meeting 
the image forming section, can be carried out. 
[0102] According to the present invention, the sheets 
reversed by the reversing means are aligned and accu- 
mulated on the stacking means. 35 
[0103] According to the present invention, the sheet 
is securely reversed and conveyed onto stacking 2. 
means. 



Claims 

1. A sheet finishing apparatus (200) for receiving a 
sheet (P) on which an image has been formed by 
an image forming apparatus (100) and for ejecting 45 3. 
the sheet after a front side thereof is reversed, the 
sheet finishing apparatus comprising: 

(a) a sheet conveying means (203) for convey- 
ing the sheet fed from the image forming appa- so 
ratus downstream; 4. 

(b) a sheet reversing means (201) for receiving 
the sheet conveyed by the sheet conveying 
means, and for reversing the front side of the & 
sheet by rotation; 

5. 

(c) a sheet stopping means (204) for blocking 



a leading edge portion of the sheet to be 
stopped at a position where the front side of 
sheet is reversed by rotating the sheet revers- 
ing means; 

(d) a sheet stacking means (206) for stacking 
the sheet separated from the sheet reversing 
means by a further rotation of the sheet revers- 
ing means after the leading edge portion of the 
sheet is blocked by the sheet stopping means; 
and characterised by further comprising 

(e) a control means (C) for controlling the sheet 
conveying means and the sheet reversing 
means, 

wherein after the control means drives the 
sheet conveying means and the sheet reversing 
means substantially at a same first conveyance 
speed to convey the leading edge portion of the 
sheet, when a conveyance angle of the sheet re- 
versing means reaches a predetermined rotation 
angle, the control means controls the sheet convey- 
ing means and the sheet reversing means to in- 
crease conveyance linear speeds thereof, and then 
drives the sheet conveying means at a second con- 
veyance speed higher than the first conveyance 
speed, while driving the sheet reversing means at 
the first conveyance speed, thereby a trailing por- 
tion of the sheet is conveyed to form a buckle of the 
sheet due to a difference in conveyance speed be- 
tween the sheet reversing means and the sheet 
conveying means so that the sheet is separated 
from the sheet reversing means when the sheet is 
reversed. 

The sheet finishing apparatus of claim 1 further 
comprising a sheet holding means (400, 401) pro- 
vided on a peripheral portion of the sheet reversing 
means for holding the leading edge portion of the 
sheet conveyed by the sheet conveying means, the 
sheet holding means being capable of being 
opened or closed. 

The sheet finishing apparatus of claim 1 further 
comprising a position regulating means (221, 222) 
provided on the sheet stacking means for regulating 
a position of the sheet in a direction perpendicular 
to a sheet conveying direction. 

The sheet finishing apparatus of claim 1, wherein 
the sheet stopping means moves to push a leading 
edge of the sheet placed on the sheet stacking 
means so as to eject the sheet from the sheet stack- 
ing means. 

The sheet finishing apparatus of claim 1, wherein 
the sheet reversing means comprises a drum (201) 
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for conveying the sheet by a rotation of the drum. 

6. The sheet finishing apparatus of claim 1, wherein 
the sheet reversing means is provided on a part in 
a width direction of a sheet conveyance path, and 
the sheet finishing apparatus further comprises a 
sheet guiding means (211,212) provided on the oth- 
er part where the sheet reversing means is absent 
in the width direction of the sheet conveyance path 
for guiding the sheet, wherein the sheet guiding 
means includes a guiding surface having substan- 
tially the same shape as that of a sheet conveyance 
surface of the sheet reversing means. 

7. The sheet finishing apparatus of claim 1 further 
comprising a sheet stapling means (ST, ST1) for 
stapling a plurality of sheets. 

8. The sheet finishing apparatus of claim 1, wherein 
an angular position of the sheet reversing means at 
which a conveyance speed of the sheet is increased 
according to a size of the sheet, is changed. 

9. The sheet finishing apparatus of claim 1, wherein 
the sheet finishing means is operated according to 
a signal sent from a sensor (210) for detecting that 
the sheet reversing means reaches a predeter- 
mined angular position. 

10. The sheet finishing apparatus of claim 9, wherein 
the sheet finishing means is a stapler (ST, ST1) for 
stapling a plurality of sheets. 

11. The sheet finishing apparatus of claim 9, wherein 
the sheet finishing means is a punch for punching 
the sheet. 

12. The sheet finishing apparatus of claim 1 , wherein a 
pulse motor (M) is used as the driving means for 
driving the sheet reversing means. 

13. The sheet finishing apparatus of claim 1 , wherein a 
pulse motor (M1) is used as the driving means for 
driving the sheet conveying means. 

14. The sheet finishing apparatus of claim 12, wherein 
the conveyance speed of the sheet reversing 
means is changed according to a counting value of 
a number of pulses of a driving pulse of the pulse 
motor. 

15. The sheet finishing apparatus of claim 1, wherein 
the sheet conveyance speed of the sheet reversing 
means from the first to second conveyance speed 
is switched over according to a detecting signal sent 
from a sheet sensor (S1 ) provided in a sheet receiv- 
ing portion of the sheet finishing apparatus. 



16. The sheet finishing apparatus of claim 1, wherein 
the conveyance speed of the sheet conveying 
means is increased according to a detecting signal 
sent from a sheet sensor (S1) provided in a sheet 

5 receiving portion of the sheet finishing apparatus. 

17. The sheet finishing apparatus of claim 1, wherein 
the conveyance speed of the sheet conveying 
means is changed according to a detecting signal 

10 sent from a sensor (S) provided on a sheet deliver- 
ing portion of an image forming section. 

18. The sheet finishing apparatus of claim 1, wherein 
the first conveyance speed is substantially the 

15 same as a sheet conveyance speed at a sheet de- 
livering portion of an image forming section. 

19. The sheet finishing apparatus of claim 2, wherein 
the sheet holding means comprises a stationary 

20 holding member (401) fixed on the sheet reversing 
means and a movable holding member (400) being 
opened or closed by a cam (403) according to the 
rotation of the sheet reversing means. 

25 20. The sheet finishing apparatus of claim 19, wherein 
the sheet holding means further comprises a resil- 
ient member (SP) for urging the movable holding 
member toward the stationary holding member to 
hold the sheet between the movable and stationary 

30 holding members. 

21. The sheet finishing apparatus of claim 2, wherein 
the sheet conveying means comprises sheet con- 
veyance members (213-216) provided above and 

35 on both outer sides adjacent to the sheet reversing 
means, and sheet guiding members (211, 212) pro- 
vided on the both outer sides and along a rotation 
direction of a peripheral portion of the sheet revers- 
ing means. 

40 

22. The sheet finishing apparatus of claim 2 further 
comprising a sheet finishing means (ST, ST1) pro- 
vided on the sheet stacking member for stapling 
sheets stacked on the sheet stacking member. 

45 

23. The sheet finishing apparatus of claim 2 further 
comprising an aligning means (405) provided on the 
sheet reversing means for pushing a leading edge 
portion of the sheet toward the sheet stopping 

50 means to collide with the sheet stopping means for 
alignment. 

24. The sheet finishing apparatus of claim 23, wherein 
the aligning means includes a first aligning means 

55 (405) provided upstream of and adjacent to the 
sheet reversing means in a rotation direction of a 
receiving position of the sheet reversing means 
where the sheet reversing means receives the lead- 
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ing edge portion of the sheet and a second aligning 
means (405) provided further upstream of the first 
aligning means. 

25. The sheet finishing apparatus of claim 24, wherein 
the aligning means includes an operating member 
(407) movable between a position at which the 
aligning means is protruded from a sheet convey- 
ance surface of the sheet reversing means and a 
position at which the aligning means is not protrud- 
ed from the sheet conveyance surface of the sheet 
reversing means. 

26. The sheet finishing apparatus of claim 25, wherein 
the first and second aligning means satisfy the fol- 
lowing expression: 

9 1 > 62 

wherein 9 1 represents an angle between the oper- 
ating member of the first aligning means and a tan- 
gential line of the sheet conveyance surface of the 
sheet reversing means when the operating member 
is positioned at a most protruded position, and 6 2 
represents an angle between the operating member 
of the second aligning means and a tangential line 
of the sheet conveyance surface of the sheet re- 
versing means when the operating member is po- 
sitioned at a most protruded position. 

27. The sheet finishing apparatus of claim 26, wherein 
the aligning means is rotatably supported around a 
shaft (406) provided on the sheet reversing means 
and includes a weight (408) by which the aligning 
means is oscillated around the shaft. 

28. The sheet finishing apparatus of claim 2 further 
comprising a protrusion (2011) provided on a cir- 
cumferential surface of the sheet reversing means 
for suppressing a floating of the sheet placed on the 
sheet stacking means. 

29. The sheet finishing apparatus of claim 28, wherein 
a conveyance roller (213-216) having a first sheet 
conveyance surface is provided on the sheet con- 
veying means adjacent to the sheet reversing 
means, and a protruded guiding surface (201 2) rep- 
resenting a second sheet conveyance surface 
which has a height different from the first convey- 
ance surface is provided on the sheet reversing 
means so that a straight advance property of the 
sheet can be enhanced. 

30. The sheet finishing apparatus of claim 29, wherein 
the sheet reversing means includes the protrusion 
and te protruded guiding surface satisfying the fol- 
lowing expression: 



L1 < L2 

wherein L1 represents a length of the protrusion in 
5 a rotation direction of the sheet reversing means 

and L2 represents a length of the protruded guiding 
member in the direction of the sheet reversing 
means. 

10 

Patentansp ruche 

1. Blatt-Endbehandlungsvorrichtung (200) zur Auf- 
nahme eines Blattes P, auf dem ein Bild von einer 
15 Bilderzeugungsvorrichtung (100) erzeugt wurde, 
und zum Auswerfen des Blattes, nachdem dessen 
Vorderseite gewendet wurde, wobei die Blatt-End- 
behandiungsvonichtung umfasst: 

20 a) ein Blattfordermittel (203) zum Fdrdern bzw. 

Transportieren des von der Bilderzeugungs- 
vorrichtung zugefuhrten Blattes stromabwarts, 

b) ein Blattwendemittel (201) zur Aufnahme 
des von dem Blattfordermittel geforderten Blat- 

25 tes und zum Wenden der Vorderseite des Blat- 

tes durch Drehung, 

c) ein Blattanhaltemittel (204) zum Blockteren 
eines Vorderrandabschnittes des Blattes, so 
dass dieses an einer Position angehalten wird, 

30 an der die Vorderseite des Blattes durch Dre- 

hen des Blattwendemittels gewendet wird, 

d) ein Blattstapelmittel (206) zum Stapeln des 
von dem Blattwendemittel getrennten Blattes 
durch eine weitere Drehung des Blattwende- 

35 mittels, nachdem der Vorderrandabschnitt des 

Blattes von dem Blattanhaltemittel blockiert 
wurde, und femer dadurch gekennzeichnet, 
dass sie umfasst: 

e) ein Steuermittel (C) zum Steuern des Blatt- 
40 fordermittels und des Blattwendemittels, 

wobei, nach dem das Steuermittel das Blatt- 
fordermittel und das Blattwendemittel im wesentli- 
chen mit der gleichen ersten Fordergeschwindig- 

45 keit antreibt, um den Vorderrandabschnitt des Blat- 
tes zu fordem bzw. zu transportieren, wenn ein For- 
derwinkel des Blattwendemittels einen vorbe- 
stimmten Drehwinkel erreicht, das Steuermittel das 
Blattfordermittel und das Blattwendemittel so steu- 

so ert, dass deren lineare Fordergeschwindigkeiten 
erhoht werden, und dann das Blattfordermittel mit 
einer zweiten Fordergeschwindigkert antreibt, die 
hoher ist als die erste Ford erg eschwin dig keit, wah- 
rend das Blattwendemittel mit der ersten Forderge- 

55 schwindigkeit angetrieben wird, wodurch ein Hin- 
terabschnitt des Blattes so transportiert wird, so 
dass infolge eines Unterschiedes in der Forderge- 
schwindigkeit zwischen dem Blattwendemittel und 
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dem Blattfordermittel eine Wolbung des Blattes ge- 
bildet wird, so dass das Blatt von dem Blattwende- 
mittel getrennt bzw. separiert wird, wenn das Blatt 
gewendet wird. 

5 

2. Blatt-Endbehandlungsvomchtung nach Anspruch 
1, ferner mit einem Blatthaltemitte! (400, 401), das 
an einem Umfangsabschnitt des Blattwendemittets 
zum Halten des Vorderrandabschnittes des von 
dem Blattfordermittel geforderten Blattes vorgese- 10 
hen ist, wobei das Blatthaltemittel geoffnet oder ge- 
schlossen werden kann. 

3. Blatt-Endbehandlungsvomchtung nach Anspruch 

1, femer mit einem Positionsregelungsmittel (221, 15 
222), das an dem Blattstapelmittel zum Regeln ei- 
ner Position des Blattes in einer zu einer Blattfor- 
denichtung senkrechten Richtung vorgesehen ist. 

4. Blatt-Endbehandlungsvomchtung nach Anspruch 20 
1 , wobei sich das Blattanhattemitte! bewegt, um el- 
nen Vorderrand des auf dem Blattstapelmittel pla- 
zierten Blattes so zu schieben, dass das Blatt von 
dem Blatt-Heftermittel ausgeworfen wird. 

25 

5. Blatt-Endbehandlungsvomchtung nach Anspruch 
1, wobei das Blattwendemittel eine Trommel (201) 
zum Fordem des Blattes durch eine Drehung der 
Trommel umfasst. 

30 

6. Blatt-Endbehandlungsvomchtung nach Anspruch 
1 , wobei das Blattwendemittel an einem Tei! in einer 
Breitenrichtung eines Bfattforderpfads vorgesehen 
ist, und die Blatt-Endbehandlungsvomchtung fer- 
ner ein Blattfuhrungsmittel (211 ,212) umfasst, dass 35 
an dem anderen Teil, an dem das Blattwendemittel 

in der Breitenrichtung des Blattforderpfads nicht 
vorhanden ist, zum Fuhren des Blattes vorgesehen 
ist, wobei das Blattfuhrungsmittel eine Fuhrungsfla- 
che mit im wesentlichen der gleichen Form wie der 40 
einer Blattforderfiache des Blattwendemittels auf- 
weist. 

7. Blatt-Endbehandlungsvomchtung nach Anspruch 

1 , femer mit einem Blatt-Heftermittel (ST, ST1 ) zum 45 
Heften mehrerer Blatter. 

8. Blatt- End behandlungsvorrichtung nach Anspruch 
1, wobei eine Winkelposition des Blattwendemit- 
tels, an der eine Fordergeschwindigkeit des Blattes 50 
gemafc einer GrofJe des Blattes erhoht wird, veran- 
dert wird. 

9. Blatt-Endbehandlungsvomchtung nach Anspruch 

1, wobei die Blatt-Endbehandlungsvomchtung ge- 55 
mafc einem von einem Sensor (210) zum Detektie- 
ren, dass das Blattwendemittel eine vorbestimmte 
Winkelposition erreicht, gesendeten Signal betrie- 



ben wird. 

10. Blatt-Endbehandlungsvomchtung nach Anspruch 
9, wobei die Blatt-Endbehandlungsvomchtung ein 
Hefter (ST, ST1) zum Heften mehrerer Blatter ist. 

11. Blatt-Endbehandlungsvomchtung nach Anspruch 
9, wobei die Blatt-Endbehandlungsvomchtung ein 
Stanzteil zum Stanzen des Blattes ist. 

12. Blatt-Endbehandlungsvomchtung nach Anspruch 
1, wobei ein Pulsmotor (M) als das Antriebsmitte! 
zum Antreiben des Blattwendemittels verwendet 
wird. 

13. Blatt-Endbehandlungsvomchtung nach Anspruch 
1, wobei ein Pulsmotor (M1) als das Antriebsmittel 
zum Antreiben des Blattfordermittels verwendet 
wird. 

14. Blatt-Endbehandlungsvomchtung nach Anspruch 
12, wobei die Fordergeschwindigkeit des Blattwen- 
demittels gemaS einem Zahlwert einer Anzahl von 
Pulsen eines Antriebspulses des Pulsmotors ver- 
andert wird. 

15. Blatt-Endbehandlungsvomchtung nach Anspruch 
1, wobei die Blattfordergeschwindigkeit des Blatt- 
wendemittels von der ersten zur zweiten Forderge- 
schwindigkeit gemaft einem in einem Blattemp- 
fangsabschnitt der Blatt-Endbehandlungsvomch- 
tung vorgesehenen Blattsensor (S1) gesendeten 
Detektionssignal umgeschaltet wird. 

16. Blatt-Endbehandlungsvomchtung nach Anspruch 
1 , wobei die Fordergeschwindigkeit des Blattforder- 
mittels gemaU einem in einem Blattaufnahmeab- 
schnitt der Blatt-Endbehandlungsvomchtung vor- 
gesehenen Blattsensor (S1) gesendeten Detekti- 
onssignal erhoht wird. 

17. Blatt-Endbehandlungsvomchtung nach Anspruch 
1 , wobei die Fordergeschwindigkeit des Blattforder- 
mittels gemafi einem von einem an einem Blattzu- 
fuhrabschnitt eines Bilderzeugungsabschnitts vor- 
gesehenen Sensor (S) gesendeten Detektionssi- 
gnals geandert wird. 

18. Blatt-Endbehandlungsvomchtung nach Anspruch 

1, wobei die erste Fordergeschwindigkeit im we- 
sentlichen die gleiche ist, wie eine Blattforderge- 
schwindigkeit an einem Blattzufuhrabschnitt eines 
Bilderzeugungsabschnitts. 

19. Blatt-Endbehandlungsvomchtung nach Anspruch 

2, wobei das Blatthaltemittel ein stationares Halte- 
element (401), das an dem Blattwendemittel befe- 
stigt ist, und ein bewegliches Hatteelement (400), 
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das durch eine Nocke bzw. Steuerkurve (403) ge- 
matt der Drehung des Blattwendemittels geoffnet 
oder geschlossen wird, umfasst. 

20. Blatt-Endbehandlungsvorrichtung nach Anspruch 5 
1 9, wobei das Blatthaltemittel femer ein federndes 
bzw. elastlsches Element (SP) zum Vorbelasten 
des be weg lichen Hatteelements zu dem stationa- 
ren Halteelement umfasst, um das Blatt zwischen 
den beweglichen und den stationaren Halteelemen- 10 
ten zu halten. 

21. Blatt-Endbehandlungsvorrichtung nach Anspruch 
2, wobei das Blattfdrdermittel Blattforderelemente 
(213-216) umfasst, die obemalb und auf beiden Au- 15 
Benseiten nahe an dem Blattwendemittel vorgese- 
hen sind, sowie Blattfuhrungselemente (211,212), 

die an den beiden Au&enseiten und entlang einer 
Drehrichtung eines Umfangsabschnittes des Blatt- 
wendemittels vorgesehen sind. 20 

22. Blatt- End behandlungsvorrichtung nach Anspruch 
2, femer mit einem Blattendbehandlungsmittel (ST, 
ST1), das an dem Blattstapelelement zum Heften 
von auf dem Blattstapelelement gestapelten Blat- 25 
tern vorgesehen ist. 

23. Blatt- End behandlungsvorrichtung nach Anspruch 
2, femer mit einem Ausrichtmitte! (405), das an dem 
Blattwendemittel zum Schieben eines Vorderrand- 30 
abschnitts des Blattes zu dem Blattanhaltemittel, 

um mit dem Blattanhaltemittel zur Ausrichtung zu 
kollidieren, vorgesehen ist. 

24. Blatt- End behandlungsvorrichtung nach Anspruch 35 

23, wobei das Ausrichtmittel ein erstes Ausrichtmit- 
tel (405), das stromaufwarts und benachbart zu 
dem Blattwendemittel in einer Drehrichtung einer 
Aufhahmeposition des Blattwendemittels vorgese- 
hen ist, wo das Blattwendemittel den Vorderrand- *o 
abschnitt des Blattes aufnimmt, und ein zweites 
Ausrichtmittel (405), das weiter stroma uf von dem 
ersten Ausrichtmittel vorgesehen ist, aufweist. 

25. Blatt- End behandlungsvorrichtung nach Anspruch 45 

24, wobei das Ausrichtmittel ein Betatigungsele- 
ment (407) aufweist, das zwischen einer Position, 
an der das Ausrichtmtttel von einer Blattforderfla- 
che des Blattwendemittels vorsteht, und einer Po- 
sition, an der das Ausrichtmittel von der Blattforder- so 
flache des Blattwendemittels nicht vorsteht, beweg- 
bar ist. 

26. Blatt-End behandlungsvorrichtung nach Anspruch 

25, wobei die ersten und zweiten Ausrichtmittel den 55 
folgenden Ausdruck erfullen: 



91 > 02 

wobei 61 einen Winkel zwischen dem Betati- 
gungselement des ersten Ausrichtmittels und einer 
Tangentiallinie der Blattforderflache des Blattwen- 
demittels ist, wenn das Betatigungselement an ei- 
ner am weitesten vorstehenden Position positio- 
niert ist, und 02 einen Winkel zwischen dem Beta- 
tigungselement des zweiten Ausrichtmittels und ei- 
ner Tangentiallinie der Blattforderflache des Blatt- 
wendemittels darstellt, wenn das Betatigungsele- 
ment an einer am weitesten vorstehenden Position 
positioniert ist. 

27. Blatt-Endbehandlungsvorrichtung nach Anspruch 
26, wobei das Ausrichtmittel drehbar um eine Ach- 
se (406) gelagert ist, die an dem Blattwendemittel 
vorgesehen ist, und ein Gewicht (408) aufweist, 
durch das das Ausrichtmittel um die Achse hin und 
her bewegt wird. 

28. Blatt-Endbehandlungsvorrichtung nach Anspruch 
2, femer mit einem Vorsprung (2011), der an einer 
Au&enumfangsflache des Blattwendemittels vorge- 
sehen ist, um ein Schweben des auf dem Blatt-Sta- 
pelmittel plazierten Blattes zu unterdrucken. 

29. Blatt-Endbehandlungsvorrichtung nach Anspruch 

28, wobei eine Forderrolle (213-216) mit einer er- 
sten Blattforderflache an dem Blattfdrdermittel na- 
he dem Blattwendemittel vorgesehen ist, und eine 
vorstehende Fuhrungsflache (2012), die eine zwei- 
te Blattforderflache darstellt, die eine von der ersten 
Forderflache unterschiedliche Hohe aufweist, an 
dem Blattwendemittel derart vorgesehen ist, dass 
eine Eigenschaft der geraden Vorwartsbewegung 
des Blattes verbessert werden kann. 

30. Blatt-Endbehandlungsvorrichtung nach Anspruch 

29, wobei das Blattwendemittel den Vorsprung auf- 
weist und die vorstehende Fuhrungsflache den fol- 
genden Ausdruck erfullt: 

L1< L2 

wobei L1 eine Lange des Vorsp rungs in einer 
Drehrichtung des Blattwendemittels darstellt, und 
L2 eine Lange des vorstehenden Fuhrungsele- 
ments in der Richtung des Blattwendemittels dar- 
stellt. 



Revend icatlons 

1. Un dispositif de parachevement de feuilles (200) 
pour recevoir une feuille (P) sur laquelle une image 
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a ete formee par un appareil de formation d'images 
(100), et pour ejecter la feuille une fois le retourne- 
ment d'une face avant de celle-ci effectue, le dispo- 
sitif de parachevement de feuilles comprenant : 

5 

(a) des moyens de transport de feuilles (203) 
pour transporter en aval la feuille foumie par 
I'appareil de formation d'images ; 

(b) des moyens de retoumement de feuilles 
(201 ) pour recevoir la feuille transportee par les 10 
moyens de transport, et pour retoumer la face 
avant de la feuille par rotation ; 

(c) des moyens formant butoir de feuilles (204) 
pour bloquer une partie de bord avant de la 
feuille dans une position dans laquelle la face *5 
avant de la feuille est retournee par rotation des 
moyens de retoumement ; 

(d) des moyens d'empilement de feuilles (206) 
pour empiler la feuille separee des moyens de 
retoumement de feuilles par une rotation sup- 20 
plementaire des moyens de retoumement de 
feuilles, apres que la partie de bord avant de la 
feuille est bloquee par les moyens formant bu- 
toir de feuilles ; et characterise en ce qu'il com- 
porte en outre 25 

(e) des moyens de contr6le (C) pour contrdler 
les moyens de transport de feuilles et les 
moyens de retoumement de feuilles, 

dans lequel, apres que les moyens de contrd- 30 
le entraTnent les moyens de transport de feuilles et 
les moyens de retoumement de feuilles sensible- 
ment a une meme premiere Vitesse de transport 
pour transporter la partie de bord avant de la feuille, 
lorsqu'un angle de transport des moyens de retour- 35 
nement de feuilles atteint un angle de rotation pre- 
d6termine, les moyens de contrdle contrdlent les 
moyens de transport de feuilles et les moyens de 
retoumement de feuilles pour augmenter leurs vi- 
tesses lineaires de transport, et entraTnent ensuite <o 
les moyens de transport a une deuxieme Vitesse de 
transport superieure a la premiere Vitesse de trans- 
port, tout en entramant les moyens de retoume- 
ment de feuilles & la premiere vitesse de transport, 
de sorte qu'une partie arriere de la feuille soit trans- *5 
portee pour former une boucle de la feuille due a 
une difference de vitesse de transport entre les 
moyens de retoumement de feuilles et les moyens 
de transport de feuilles, et que la feuille soit separee 
des moyens de retoumement de feuilles lorsque la 50 
feuille est retournee. 

Le dispositif de parachevement de feuilles selon la 
revendication 1, comprenant egalement des 
moyens de retenue de feuilles (400, 401 ) prevus sur 55 
une partie peripherique des moyens de retoume- 
ment de feuilles pour retenir la partie de bord avant 
de la feuille transportee par les moyens de transport 



de feuilles, les moyens de retenue de feuilles etant 
susceptibles d'etre ouverts ou fermes. 

3. Le dispositif de parachevement de feuilles selon la 
revendication 1, comprenant egalement des 
moyens de regulation de position (221 , 222) prevus 
sur les moyens d'empilement de feuilles pour regu- 
ler la position de la feuille dans une direction per- 
pendiculaire a la direction de transport des feuilles. 

4. Le dispositif de parachevement de feuilles selon la 
revendication 1, dans lequel les moyens formant 
butoir de feuilles se deplacent pour pousser le bord 
avant de la feuille placee sur les moyens cTempile- 
ment de feuilles afin d'ejecter la feuille des moyens 
d'empilement de feuilles. 

5. Le dispositif de parachevement de feuilles selon la 
revendication 1 , dans lequel les moyens de retour- 
nement de feuilles comprennent un tambour (201) 
pour transporter la feuille par une rotation du tam- 
bour. 

6. Le dispositif de parachevement de feuilles selon la 
revendication 1, dans lequel les moyens de retour- 
nement de feuilles sont prevus sur une partie dans 
le sens de la largeur d'une trajectoire de transport 
de la feuille, et le dispositif de parachevement de 
feuilles comprend en outre des moyens de guidage 
de feuilles (211, 212) prevus sur I'autre partie ou les 
moyens de retoumement de feuilles sont absents 
dans le sens de la largeur de la trajectoire de trans- 
port de la feuille pour guider la feuille, les moyens 
de guidage de feuilles comprenant une surface de 
guidage ayant sensiblement la meme forme que 
cede de la surface de transport de feuille des 
moyens de retoumement de feuilles. 

7. Le dispositif de parachevement de feuilles selon la 
revendication 1, comprenant egalement des 
moyens d'agrafage de feuilles (ST, ST1) pouragra- 
fer piusieurs feuilles. 

8. Le dispositif de parachevement de feuilles selon la 
revendication 1 , dans lequel on moditle la position 
angulaire des moyens de retoumement de feuilles 
pour laquelle la vitesse de transport de la feuille est 
augmentee en fonction de la taille de la feuille. 

9. Le dispositif de parachevement de feuilles selon la 
revendication 1, dans lequel les moyens de para- 
chevement de feuilles sont actionnes en correspon- 
dance a un signal envoye par un capteur (210) pour 
detecter que les moyens de retoumement de 
feuilles atteignent une position angulaire predeter- 
minee. 

10. Le dispositif de parachevement de feuilles selon la 
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revendication 9, dans lequel !es moyens de para- 
chevement de feuilles consistent en une agrafeuse 
(ST, ST1) pour agrafer plusieurs feuilles. 

1 1. Le dispositif de parachevement de feuilles selon la 5 
revendication 9, dans lequel les moyens de para- 
chevement de feuilles consistent en une poincon- 
neuse pour poinconner la feuille. 

12. Le dispositif de parachevement de feuilles selon la 10 
revendication 1 , dans lequel un moteur pas a pas 
(M) est utilise comme moyens d'entratnement pour 
entraTner les moyens de retournement de feuilles. 

13. Le dispositif de parachevement de feuilles selon la *s 
revendication 1 , dans lequel un moteur pas a pas 
(M1) est utilise comme moyens d'entratnement 
pour entraTner les moyens de transport de feuilles. 

14. Le dispositif de parachevement de feuilles selon la 20 
revendication 12, dans lequel la Vitesse de trans- 
port des moyens de retournement de feuilles est 
modifiee en correspondance a une valeur de comp- 
tage du nombre d'impulsions d'une impulsion d'en- 
tratnement du moteur pas a pas. 25 



1 5. Le dispositif de parachevement de feuilles selon la 
revendication 1, dans lequel la vitesse de transport 
de feuilles des moyens de retournement de feuilles 
est commutee de la premiere a la deuxieme vitesse 
de transport en correspondance a un signal de de- 
tection envoye par un capteur de feuilles (S1 ) prevu 
dans une partie de reception de feuilles du dispositif 
de parachevement de feuilles. 

16. Le dispositif de parachevement de feuilles selon la 
revendication 1, dans lequel la vitesse de transport 
des moyens de transport de feuilles est augmentee 
en correspondance a un signal de detection envoye 
par un capteur de feuilles (S1) prevu dans une par- 
tie de reception de feuilles du dispositif de parache- 
vement de feuilles. 

17. Le dispositif de parachevement de feuilles selon la 
revendication 1 , dans lequel la vitesse de transport 
des moyens de transport de feuilles est modifiee en 
correspondance a un signal de detection envoye 
par un capteur de feuilles (S) prevu sur une partie 
de sortie de feuilles d'une partie de formation dama- 
ges. 

18. Le dispositif de parachevement de feuilles selon la 
revendication 1 , dans lequel la premiere vitesse de 
transport est sensiblement la meme que la vitesse 
de transport de feuilles sur une partie de sortie de 
feuilles d'une partie de formation dlmages. 

19. Le dispositif de parachevement de feuilles selon la 



revendication 2, dans lequel les moyens de retenue 
de feuilles comprennent un el6ment de retenue fixe 
(401) fixe sur les moyens de retournement de 
feuilles et un element de retenue mobile (400) 
ouvert ou ferme par une came (403) en fonction de 
la rotation des moyens de retournement de feuilles. 

20. Le dispositif de parachevement de feuilles selon la 
revendication 19, dans lequel les moyens de rete- 
nue de feuilles comprennent egalement un element 
elastique (SP) pour solliciter I'element de retenue 
mobile vers I'element de retenue fixe afin de retenir 
la feuille entre les elements de retenue mobiles et 
fixes. 

21. Le dispositif de parachevement de feuilles selon la 
revendication 2, dans lequel les moyens de trans- 
port de feuilles comprennent des elements de 
transport de feuilles (213 a 216) prevus au-dessus 
et sur les deux faces exterieures adjacentes aux 
moyens de retournement de feuilles, et des ele- 
ments de guidage de feuilles (211, 212) prevus sur 
les deux face exterieures et selon le sens de rota- 
tion d'une partie peripherique des moyens de re- 
tournement de feuilles. 

22. Le dispositif de parachevement de feuilles selon la 
revendication 2, comprenant egalement des 
moyens de parachevement de feuilles (ST, ST1) 

30 prevus sur I'element d'empilement de feuilles pour 
agrafer les feuilles empilees sur I'element d'empile- 
ment de feuilles. 

23. Le dispositif de parachevement de feuilles selon la 
35 revendication 2, comprenant egalement des 

moyens d'alignement (405) prevus sur les moyens 
de retournement de feuilles pour pousser une partie 
de bord avant de la feuille vers les moyens forrnant 
butoir de feuilles afin d'entrer en collision avec les 
to moyens forrnant butoir de feuilles pour I'alignement. 

24. Le dispositif de parachevement de feuilles selon la 
revendication 23, dans lequel les moyens d'aligne- 
ment comprennent des premiers moyens d'aligne- 

45 ment (405) prevus en amont et adjacents aux 
moyens de retournement de feuilles dans un sens 
de rotation d'une position de reception des moyens 
de retournement de feuilles ou les moyens de re- 
tournement de feuilles regoivent la partie de bord 
50 avant de la feuille, et des deuxiemes moyens d'ali- 
gnement (405) prevus plus en amont des premiers 
moyens d'alignement. 

25. Le dispositif de parachevement de feuilles selon la 
55 revendication 24, dans lequel les moyens d'aligne- 
ment comprennent un organe d'actionnement (407) 
mobile entre une position dans laquelle les moyens 
d'alignement font saillie d'une surface de transport 
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de feuilles des moyens de retoumement de feuilles, 
et une position dans laquelle les moyens d'aligne- 
ment ne font pas sailiie de la surface de transport 
de feuilles des moyens de retoumement de feuilles. 

26. Le dispositif de parachevement de feuilles selon la 
revendication 25, dans lequel les premiers et 
deuxiemes moyens d'alignement satisfont a Tex- 
pression suivante : 

91 > 02 



L1< L2 

oCi L1 represente la longueur de la sailiie dans 
la direction de rotation des moyens de retoume- 
ment de feuilles et L2 represente la longueur de 
r element de guidage en sailiie dans la direction des 
moyens de retoumement de feuilles. 



ou 91 represente Tangle entre Torgane d'ac- 
tionnement des premiers moyens d'alignement et 15 
une ligne tangentielle a la surface de transport de 
feuilles des moyens de retoumement de feuilles 
lorsque I'organe d'actionnement se trouve dans sa 
position la plus en sailiie, et 62 represente Tangle 
entre Torgane d'actionnement des deuxiemes 20 
moyens d'alignement et une ligne tangentielle a la 
surface de transport de feuilles des moyens de re- 
toumement de feuilles lorsque Torgane d'actionne- 
ment se trouve dans sa position la plus en sailiie. 

25 

27. Le dispositif de parachevement de feuilles selon la 
revendication 26, dans lequel les moyens d'aligne- 
ment sont supportes a rotation autour d'un arbre 
(406) prevu sur les moyens de retoumement de 
feuilles et comprennent un poids (408) gr§ce 30 
auquel les moyens d'alignement oscillent autour de 
Tarbre. 

28. Le dispositif de parachevement de feuilles selon la 
revendication 2, comprenant egalement une sailiie 35 
(2011) prevue sur une surface circonferentielle des 
moyens de retoumement de feuilles pour supprimer 

le flottement de la feuille placee sur les moyens 
d'empilement de feuilles. 

40 

29. Le dispositif de parachevement de feuilles selon la 
revendication 28, dans lequel un rouleau de trans- 
port (213 a 216) possedant une premiere surface 
de transport de feuilles est prevu sur les moyens de 
transport de feuilles adjacents aux moyens de re- 45 
toumement de feuilles, et une surface de guidage 

en sailiie (2012) constituant une deuxieme surface 
de transport de feuilles d'une hauteur differente de 
celle de la premiere surface de transport est prevue 
sur les moyens de retoumement de feuilles afin so 
d'ameiiorer la propriete d'avance en ligne droite de 
la feuille. 

30. Le dispositif de parachevement de feuilles selon la 
revendication 29, dans lequel les moyens de retour- 55 
nement de feuilles comprennent la sailiie et la sur- 
face de guidage en sailiie satisfaisant a Texpression 
suivante : 
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FIG. 15 




33 



EP 0 867 394 B1 




CO CO CO 



CO 

CD 



oo 



CO 



E EE 
o oo 

COOt- 
<D CO CM 



o 

CM ; 



CO CO 

|| u zfi: zit zt z5:» U 

EE OO OO OO OO 
o o 

2- ■ — v 



CO iO CO 
C\J CM CM 



CM 
CO 



v- CM 
CM CM 
CM CM CO 



CO 



CO 



o 

CM 



34 



EP 0 867 394 B1 




OO 



E EE 

O OO 
CO Of- 
CO CO CM 



co co 
E|° 

o o 
co c3 



CO 



o 

CM < 



co in co 

CMCM CM 



CD 

UL 



35 



EP 0 867 394 B1 




EP 0 867 394 B1 




37 



